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Part One 



1- THE NEW METALLOGENIC MAP FOR EGYPT 
Abdel Aziz A. Hussein 

1-1- INTRODUCTION: 

Mineral deposits represent one of the most important and vital natural 
resource? of the country, on which its sustainable development depends. 
Mineral raw materials arc the base for many industries, construction, land 
reclamation, fertilizers and for exportation. 

So, it is essential to define the resource and locate the site, and present all 
data in a way thai helps id find out the best means of exploitation. 

The metfiiloeenic map is the mean for presenting these data and making 
them available for the scientist, exploration geologist, investor and those 
interested in exportation of mineral commodities. 

The metallogenic map differs ftom the mineral location map in so many 
aspects. It presents not only the location of the ore site, but also enough 
information concerning the metal Is) contained in the ore. the genetic type of 
mineralization, (he host" rock, toe environment under which lite ore was formed 
as well as the age of mineralization. Being so, the metallDgenic map helps to 
direct efforts of exploration toward more promising areas (Metal logenit 
Provinces) and to rocks formed under the most favourable Metallogenic 
Epochs.Thus saving money and effort. 

The preparation and publication of a metallogenic map for the country not 
only attracts finance but also is in keeping with the scientific shaping of the 
world and making available all daia related to the improvement of the quality 
of life. 

The Egyptian Geological Survey realized the need for a metallogenic map 
for Egypt in the late seventies. Its efforts resulted in the preparation and 
publication of two sheets, scale lr50U,000 for Aswan and Qcna. These are 
good metallogenic maps, hut limited to some parts of the country. 

The Committee for Specialized Maps, Council of Mineral Resources of (lie 
Egyptian Academy for Scientific Research & Technology saw the need for a 
metallogenic map for the whole of Egypt. The subject was discussed in many 
meetings during the period 19S8-1990. A proposal was submitted to the 
Academy, and the project was awarded to the Egyptian Geological Survey 
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and Mining Authority as the Principal Executing Agency. The contract was 
signed on 3W6VI991 . The working teams ware formulated II included scientists 
and experts from (he different universities and research institutions to guarantee 
the participation on the national level and of the highest standard in the country. 

1-2- THE WORKING TEAM: 

The project was headed by Ahmed Atef Dardtr, the, then f Chairman Df 
The Egyptian Geological Survey and Mining Authority. Two deputies were 
named Ear the project: Abdet Am. A. Hussein (EGSMA) and Maker Azmy 
Takla (Cairo University). Nine specialized groups of experts were named, 
representing all concerned institutions to carry on the work of the project. 
These were as follows: 

Group 1: Preparation of the Legend and Presentation of Data 
Reporter Abdel Aziz A. Hussein (EGSMA) 
(Comprises 1 experts). 

Group 2: Compilation of Data, Published and Unpublished 

Reporter Saxnir El Gaby [Assiut University), Deputy Reporter: Ferial M. 

El Bideiwy (EGSMA) 

(Comprises 20 experts). 

Group 3: Collection of Data on Ores 
Reporter Estnal Fawxi Guirgis (EGSMA) 

Group 4; Ores in Association with Basement Rocks 
Reporter Mahcr Azmy TaJila (Cairo University) 
(Comprises some 20 experts). 

Group 5: Ores in The Sedimentary Cover 
Reporter Mortada M. El Aref (Cairo University) 
(Comprises 10 experts). 

Group 6: Building Materials and Ornamental Stones 
Reporter Ustkr A. El Nassau (Consultant Geologist) 
(With 20 experts). 

Group 7: Nuclear Materials 

Reporter Abdalla A. Ahd El Monem (N.M.A) 

(Comprises 15 experts) 

Grnup 8: Compilation Df Geological Maps and Preparation of Base Maps. 
Reporter Maurice H. Hermina (Consultant Geologist) 
{Assisted by 20 experts and cartographers) 



Croup 9: Data Base Management 
Reporter Ftria I VI. E! Bideiwy (ECJSMA) 
(With 20 experts in computers and data bases) 

Coordinator to the Map Project 
Esmat Fawzi Gulrgis. 

The Academy named three outstanding and competent geologist* to act as 
"An Evaluation Committee". The Committee is to evaluate, and approve the 
progress and final reports submitted by the Working Team. 

The Evaluation Committee members were: 

- M. Knmal F.l Akaad (Tanta University) 

- Morad I. Yo ussef , (Em Shams University ) 

- M. F. El Runty *■ EGSMA Chairman). 

Thc Geological Consultative Committee included: 

S. EJ Gabv; Emfld li. Pbilobbos (Assuil University), Gabcr M. Nairn, 
(EGSMA), Mohamed S. Afia {Consultant Geologiflt) and Mohamed El 
Hinnani ('EGSMA), 

The Financial Coordinator was Ahmed M. El Ghorori. 

Trie Editorial Board for the Metalloyenic Map & accompanying texts 
included.: - _ 

A^. Dandir (Editor in Chief), A. A. Abdel Moneni, M.M. EI Aref, S. El 
Gaby, E.F. Cuir^fe, MH. Hermiita, Abdvl Aza A. Husseim B.A. El Km* 
E.n. Philobbus and M.A. TaJda. 

Budjct: 

Total sum allocated for the MetaUagenic Mae Project is 4 Million Egyptian 
Pounds, distributed over the four years period needed for the map preparation 
and publication. The 4 million pounds were contributed as follows; 

1- One Million pound cash contribution by the Academy, 

2- Three million pounds in kind contribution by the Egyptian Geological 
Survey, the Executing .Agency. 

In addition, some 150,000 pounds were to be contributed in kind by the 
other participating agencies, 

1-3- WORK PROCEDURE: 

It was planned to issue the Metalbgenic Map of Egypt on the scale of 
U1 .000,000 in4 sheets cr-verinsi 1 mi 'lion km". Latitude 27'00'N and Urmtde 
30"O0'E are to be the border lines separating these sheets, The sheets were 
given the numbers LILlll and JV. (Fig. I) 
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Fig 1 

The Four Sheets of The 
Metallogenie Map 
1 : 1,000,000 




s 



The meUlluiseiiSc symbols fur the deposits are printed in dark, colours 
over a simplified ideologic ease printed in much paler colour*. Deposit 
symbols present all details concerning the geological environment and 
age of the deposit. 

The bulk of daft concerning the deposits accumulated during the 
production of the map arc stored in 3 special data base under the name 
"Mineral Data Bank" in the Documentation Centre of EGSMA. This is 
available as a reference for any further study on the Egyptian minerals, 
ores and rocky. 

1-4- PREPARATION OF THE MAP 
I'uc Topugraphic Base: 

transverse Mercainr Projection was used fur the topographic base 
map. Maps, scale 1:1,000.000. (The Military Survey of Egypt, 1990}, 
and the Working Sheets. Scale 1:250,000, (EGEC-Conoco Cora!, 1983). 
were used for the preparation of the topographic base map. The map 
shows, in addition to topographic features, important towns, roads and 
railways. The boundaries between the different governofatcs are mapped 
in accordance with the Ministry of Local Governorutes maps and 
regulations. Geographic names on the maps are transliterated 
according to the ON Resolution fur Transliteration and Spelling 
approved in 1973. 

The Geological Base: 

The geological base to Bie MetaTlogenic Map was based on: 

- The Geological Map of Egypt, 1:500,000. (Conoco-Coral 19S7). 

- The Geological Map of Sinai, 1:250.000 (EGSMA, 1993). 
-The Geological Map of Egypt, 1 :2,000,000, (EGSMA i. 

Cartographic Work: 

- Plase Map (aerial photos, Landsat images, topographic base). 

- Green Base (on plastic n cm -shrink paper using green glue so that 
any data can be plotted in different colours after trans faring the 
negative to green positive). 

- f.egend colours arc chosen by mixing of the main colours: yellow, 
red. and ■-■van in different percents, together with screening and 
haslmring. 
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II- THE LEGEND 



To select a legend for the mclallogenic map of Egypt, many legends 
for maps published by different countries were reviewed by Group 1 
(Preparation nf the Legend and rYcseniaiicm of Data), and U was decided 
to adopt that used for the "Metallogenic Map of South East Asia 41 , 
published by tbe UNESCO in "1985", with the introduction of 
modifications needed to suit the local geological and metallogemc 
considerations. The selection of the South East Asia legend was mainly 
due to: 

1- At that time, it was the most up-to-date legend which benefitted from all 
previously designed legends. 

2- tt was already approved by the- Geological Map of the World Committee 
of the UNESCO , and recommended as a base for future legends. 

3- It was found suitable for the local geology and could be adapted for the 
mineral deposits known in Egypt. 

So, the Legend Sheet of the Metellogenic Map of Egypt, scale 1 : 1 .000,000 
was designed to include: 

- a legend for the geological base. 

- A legend to explain the Metallogemc Symbols used to mark the lcoations 
of the depsosits, 

-Other relevant information such as location maps, sources of information, 

etc,—. 

II-l The Geological Base Legend 

As stated above, the legend of the geological maps- used has to be 
simplified to prepare for the geological base of the Metallogemc Map. 
The simplification was carried out mainly through the amalgamation 
of units since the subdivisions are unimportant from a metallogemc 
point of view. So, the legned for the Precambrian terrane was simplified 
to be as shown in Fig. 2. Here only eight rock units, each identified 
with a specific colour and letter symbol, are given: From oldest to 
youngest, these are, 

- The old continental crust of Pre Pan-African gneisses, migmatites and 
high grade schists. 'Ihese may host some of the BIF deposits. 
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Fig 3 

Simplified Legend For Phanerozoic 
Sedimentary Rock Units 
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Fig 4: The Metallogenic Symbol 
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As stated before, and to avoid the high density of data on the map 
sheets, it was decided to issue the map in two parts, each of four sheets, 
Part One (Metallic and Non-metallic Ores), add Part Two for Building, 
Construction Materials and Ornamental Stones. Tin addition, a ninth 
sheet presents the legend common, to the tvto sets as well as those 
specific to each of them. 

Well, in the metallogenic symbol, the metal (s) or mineral content 
is represented by a nucleus of a certain geometric shape and colour. 
For Part One (Metallic and Non- metallic Ores), the nucleus can take 
any of 6 geometric shapes and 1 1 colours, so allowing for 6G choices 
to represent the different deposits (Table I)- On the other hand, in 
Part Two, two more geometric forms were designed, in addition to the 
6 forms used for Part One, while the eleven colours are the same. So, 
88 choices are available to represent the ores under consideration 
(Table 2), 

A line on the nucleus indicates the geological enviroment for Pan 
One Sheets (Metallic and Non-metallic Ores) or the rock classification 
for the sheets of Part Two (Building, Construction Materials and 
Ornamental Stones), For the geological environment, eight environments 
are identified according to the orientation of the line on the nucleus 
(Table 3). For the rock classification in the sheets of Part Two, the 
orientation of the line on the nucleus differentiates 3 types, namely 
igneous (plutonic, volcanic), sedimentary (non-clastic, clastic) and 
metamorphic (Table 4), 

A coloured ring to the outside of the nucleus indicates the geologic 
class of the metallic and Monometallic ores of Pari One. Eleven colours 
are used to differentiate the different genetic classes of deposits (Table 
5). Similarly, the same ring, but only in seven colours is used lo indicate 
the mode of formation of the ores of Part Two Sheets (Table 6). 

The age of the deposit is given by a line on the outer ring. Eight 
categories of age, from the Early Proterozoic to the Quaternary are used 
(Table 7). 
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METALLIC ORES AND NON- METALLIC OEPQSITS 
Colour and shape? of me nucleus nrdicaia the molalCs'i or miitarai ^nte-t 
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METALLIC CAES AND NON-METALLIC DEPOSITS 
GEOLOGICAL ENVIRONMENT 

1»iag«3loe«al artViwnrnert is, ireRaAwj ty a imeon lb* nucleus 
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potash faWspir, quartz 

"Q - unramalifi-Wille rocks ; Titanium hon ore. WM*** pantict 



in tfqicano- sedimentary associalsons (Island Arc}: 

-r^) ■ SHarmBdiBtii vofcanc rocks and sB5ncial=d &adin»n!*: 

Vmrvten irorvfJtmaBnii LBF|. polfmatallie IdlprfciaH Cu-Pb-2n). gold, tflle 

IV Opn.iDl tes 

Q- , Smpanlinits: Chnsmir*. Ulc. masraesiUn. MtHH, vamikajlil*, amaraW, eoWfidum 
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Table 4 



BUILDING MATERIALS AND ORNAMENTAL STONES 
ROCK CLASSIFICATION 
The rock, tff a : .i indicated by a lina an the nucteue 

I IGNEOUS ROCKS 
i - Plutonic rocks 

Q - Acidic racks; granite, syenite, quartz dinrits - rrica 

- Basic rocks: gabb re,. dir>rit& 

Q - URrabasia racks: serparninite - talc, rnagnesite, 

asbeEtoa, TOtmiCUlltB 

2- Volcanic rc*s 
■ Basalt, Imper.al Porphyry, pumice 

II SEDIMENTARY ROCKS 

(j) 1- Non-clastic: 

- Limastane, dolomite, (Jiatoifiitfl 

- Gypsum, travertine. 'Egypt-an Animator" 
■ Ocrws, r^Bnganeas (residual) 

O 2- Clastic: 

- Gravel, s-anc, sa-dston-ss, days (icclufllng benxnita). 
glass sand (wtvite santf] 

- Breccias 

III MET AMORPHIC ROCKS 

- Marble. quari2it& 



Table 5 



o 



o 

o 



METALLIC ORES AND WON- METALLrC DEPOSITS 
GEOLOGIC CLASS 

Mainly concprdant depgsits in igneous racks' 

Chnimlta. ^bns^ ^ ^ . ^ ^ 4dMetaj 

Pegmatite ntyiosrtsr 

Quart; earur.dum, (utiapaf, U-T(i 

Greisen depositor 

N6-Ta,. lin. U-Th 

Veins, shear zona? and dykes ■ 

***** 

Melama'phlc deposits: 
StraiabDijrrtf rJepc£i] S ^ 

"■skssssssksh" *■ "™ 

SunJicial deposits (kafstj r 
Laten'jBB, manganese 

Placer deposits: 

Bas=h ptacw* BMd. aa-wis). Aihwiai p, 3ee , ^ AUi ^ B ^ ? 

Evgpoffte$; 

ran-nonsalL 

Salinas{mai-macie evapofires): 

Common sail, smium sulphate 
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Table 6 



O 



O 



MODE OF FORMATION 

. Thtrhtdurf tarnation ol M« auJdnci nalwiala ajidemainanlnl 
ulamra ic stwwn by the. coftyf or Ih» nrif arauml [ha mslam 

I IGNEOUS 

- Intnusi™; GranitB-ByofirB, ditfiio, swpomHTilff - 
aafrssbra. vwmicylilfl. iraca, tafc, mafrirtta 

- easar.. punis*. p*rt*y™ (IrnprnaJ) 

[1 SEDIMENTARY 

. Delr.'al: Sards, tandshxies.-grHYSIs.ilaju, wh||a lafti 
i B ;iBE aan*), bmuiins :6TKBtal . aril Yandil 

- Shallot* marina, eavH and surhciaj sedlrowiLS/jiiwatona, 
crv<ttiin« ImeatMi*. dolomit*-, dtahjtfito, Havartins, "Sjypdan MmM* 

- Evaporation: Gypsum am irtiyfriia 

- Latwflislioi and wsaihHrino : awv^mi 

IH METAMOFtPHIC. 
Mams, Qua roi Da 



Table 7 

METALLOGENIC. AGE 
Metalsogenie age i$ indicated by a line on the outer circle 

6- Quaternary 

7- Kaogana 

6- Late Meeozoic- PaJac^efia 

5- Mtosozoic 

4- Late Falaoznie ■ Early trfesozolc 

3- Early Middle Pateoaotc 

2- Lame Proterqipic 

1- Early Prolerozoic 




Table 6 



o 



o 



MODE OF FORMATION 

. Tpe -redo or 'a-n-arnn at ina iviiicimg mannas and arra -rental 
s'™«e ie siiawn by tf-9 colour of am ling wound SIhuhjcHu* 

I IGNEOUS 

- IntKMS^VB; Grinit*. sjwiltH, dloffia, SWptttfinhH - 
as=69fci. vwmiculita, mca, tali; iriagntwils 

- ExtfusNe : Bisalt, pumice. pwphyrkB (Imperial) 

II SEDIMENTARY 

■ Detf*ra):3MKlt, sarnfc»ii99 1 flfaviais.clffys 1 whSB san: 
iglEng aand), &-iKL : as ^ngcatefli Sim V#rdi) 

- ShsJlcw rrarinB, cave and Surfieial BBdimenrrs:LiWEotDne, 
ciyatallsifl limestone, dobmit#, *at»rot». taverlina. "Enyplian Aabistar 

- Evaporaliwi: Gypsum and animate 

- LateritzatitriandweallT&ring QtntD, msnganaau 

El METAMORPHIC 

■ ManVe. quarUite 



Table 7 

METALLOGENIC AGE 
MetaHogenic age is indicated by a line on the outer circle 

fi- Quaternary 
7- Naogerce 

6- Late Mesozoic- Palecgene 
5- Mbsckwc 

4 - Late Paleozoic - Early Mesozok; 
3- Early Middle Paleozoic 
2- Late FTOte.'ezoic 
1 - Earlv Prolerozoic 
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III- OUTPUT OF THE MAP PROJECT 



The MetaHogenic Map scale 1:1 million, is produced in 4 sheets covering 
all the Egyptian terrane (-] million km 2 ). Latitude IT 00 N & Longitude 
30' 00' E constitute the border lines between die 4 sheets (Fig.l)— 

Owing to density of data, it was decided to issue the map in two pans: 

- Part One for Metallic and Non-metallic Ores, and 

- Part Two for Building, Construction Materials and Ornamental Stones. 

Accordingly, the map is presented in 9 sheets : 4 sheets for Part One, 4 
sheets for Part Two and 1 sheet for the legend and explanation of the 
different symbols introduced iuto the map. 

In addition to the Map Sheets, the Project produced the Mineral Data 
Bank, four Appendices, and this Explanatory Note, to accompany the 
sheets. 

THE MINERAL DATA BANK : 

Data on the different mineral deposits were collected on data sheet forms, 
to be filied in by the concerned groups (Groups 4,5,6. and 7). Two different 
"Data Sheets" were designed, these are; 

- Data Sheet for Mctallie-Non-metallic deposits hosted in either 
Basement or Cover rocks. The same was adopted for the Nuclear 
Materials (Group 7). 

- Data Sheet for Building, Const ruction Materials and Ornamental 
Stones. 

The sheets received from the different groups reached u 70 sheets, 
distributed as follows ; 

179 Data sheets representing ores in the Basement rocks (submitted by 
Group 4). 

129 Data sheets representing ores hosted in the Phanerozoie sedimentary 

cover rock*, (submitted by Group 5). 
635 Data Sheets representing Building, Construction Materials and 

Ornamental Stones (submitted by Group 6). 
27 Data Sheets for the Nuclear Materials (submitted by Group 7). 



Hie amount of data contained in these sheets are far more than that 
used lo construct and locate [he Metal logenic Symbols on the sheets. So, 
the Committee for Specialized Maps, Council tor the Mineral Resources 
of the Academy on its meeting of 22/7/92 saw the value and benefits of 
utilizing the available data to establish a Mineral Data Bank for the 
Mineral Deposits in Egypt, to be used as a reference for any study on 
the Egyptian ores (metallic, non-metallic, building, construction or 
ornamental stones). 

So. the "Data Base Group" (Group 9}, designed a special system for 
storing the Data using the so- called "Open-File System", Accordingly, 
8 flies were created, namely: 

File 1,, with S bits of information: 

Name of deposit, coordinates, area, nearest town, govcrnorate, 

mode of occurrence of ore, reserves, references, 
t- ilL'2., contains 8 items : 

Size of deposit, shape, angle of inclination, depth, hosting rocks, 

regional structure, age, recommendations. 
Fik3., contains the chemical analysis data and has the ability to store 

results of the chemical analysis for 15 compounds, oxides or 

elements. 

File 4,, specified for the physical and mechanical characteristics ;ind 

can hold up to 14 measurements. 
File 5„ includes listing of the references used by the different 

contributors. 

File 6., concerns the data on the ore reserves and its different categories. 
File 7. s presents data on the exploration (past and current) of the de posil- 
File 8., specified for the exploration works, and shows methods and 
studies carried out on the deposit with dale and the research 
institution which conducted the exploration study. 

The Mineral Data Bank is housed in the Documentation and 
Information Centre of the Egyptian Geological Surv ey and Mining 
Authority. The data are available, free of charge, to all interested 
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1U 2- APPENDICES : 

Four Appendices were generated as part of the Map Project- These are: 

1- Appendix 1: 

1-1 Alphabetic Index 
1-2 Locality Index . 

1- 3 Geographic Features Index 

2- Appendix 2 : 

Metallic and Non- metallic deposits 

2- 1 Alphabetic Index,. 
2-2 Locality Index. 
2-3 Commodity Index 

2-4 Locality Index for the different govi;morates 

2- 5 Index Maps for the different eomrnodites. 

3- Appendix 3: 

Building Materials and Ornamental Stones 

3- 1 Alphabetic Index 
3-2 Locality Index. 
3-3 Commodity Index 

3-4 Locality Index for different governorates 
3-5 Index Maps For different geologic ages 
3-6 Index Maps for different building materials 

4- Appendix 4: 

Bibliography 
Commodity Index 
Contributors 

App. 1 and 3 were deposited in the Egyptian Geological Survey 
Documentation and Information Centre, under the number 1981, on 

1/9/1999. 

App, 2 and 4, however, were deposited under the number 10171 on 
16/5/2000. 

The four appendices are available for users. 



Part Two 



ORES IN THE SHIELD ROCKS 

Moher A. Takla 

Since the pioneering works of Hume (1335), the characterization and 
classification of the basement (Shield) rock of Egypt have been a dynamic 
and continuous process depending upon the advancement of knowledge 
and evolution of geological concepts. The Shield rocks of Egypt crop out 
in the Eastern Desert T Southern Sinai and the southern part of the Western 
Desert, covering an area of about 100.000 km . 

In the present map. a simplified tectonostratigraphic classification suitable 
for the purpose was used, following Takla&rHussein (1995) and adopted. 
Its main feaures are shown in Table L 



Table 1: Classification of the Egyptian Shield! Rocks (Tiikla & 
Hussein, 1995) 



IV- Continental margin - within plate magntatism and sedimentation. 

Dykes 
Gj Granites 
G2 Granitoids. 
Younger gabbros 

Clastic molassc sediments (Hammamat elastics) 

Younger volcan ics (basaltic andesite-andesite-rhyoHle* association). 

HI- Arc granitoids (Gl granitoids) 

- Piorite-tonalite-granodiorite association. 

it- Ophiolitic melange and island arc association. 

Metasediments. 

Intermediate to felsic metavolcanics and metapyroclastics. 
Ophiolitic mafic metavolcanics. 
Ophiolitic metagabbros- 
Meta-ult ramafite s 

Thrust contact 
1- Gneisses, migmatites, amphibolitcs and high-grade schists, 
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The metallic ores in the Shield rocks concenlralc<I mainly in the 
Central and Southern parts of the Eastern Desert. Ores in association 
with the Shield rocks of Egypt are classified as shown in Table II (Takla 
& Hussein, 1995): 

CLASSIFICATION OF EGYPTIAN ORES 

1 - ORES IN PRECAMBRIAN ROCKS**: 

A. Metallic Ores ' 

1- In ophiolitic ulirainafics (chromite). 

2- In non-ophiolitic mafic-ullramafic intrusions - Younger Gabbros- (Fe- 
Ti-V & Cu-Ni-Fe sulphides) . 

3- In island arc metavolcanics (BiF & poly metallic sulphides), 

4- In felsic rocks (Nb-Ta-Sn), 

5- Vein Type (Sn-W s W t Au-Ag, Mo, U-Th, Pb-Zn, Cu & Mn). 

B. Non -Metallic Ores 

1- In ophiolitic ultramafics (talc, asbestos, magnesitc &. vermiculites). 

2- Along contacts between ophiolitic ultramafics and metasedimentaiy 
melange matrix (graphite). 

3- In island arc intermediate-felsic metavolcanics (tak). 

4- Albitite, Sinai. 

5- Vein Type (beryl emerald, fluorite, barite, corundum, feldspar?, muscovite 
& quartz). 

C. Ornamental S tunes 

Granites, serpcnlinites. marbles. Imperial Porphyry andesite, breccia verdh 
hornblende gneiss "Cephron Diorite". 

2 ~ ORES TN PHANEROZOIC IGNEOUS ROCKS 

1- In Miocene (?) ultramafics (peridot & gamierite, Zabargad Island, Red 
Sea). 

2- In Cretaceous ring compSexes (Al "nepheline syenites", Eastern Desert). 



♦ Rhvolitc is the jiosi HammamaE felsile, which aluemateE wifh Ehc Ljamma™: ^dimerns. 
** Pre-Pan African; association I and Pan-African: associations II. Ml, IV) 



PHANEROZ01C STRATABOU1SD 
ORE DEPOSITS 

M.M. El-Aref 

Hussein and El Shaikawi (1990) reviewed the different genetic classifications 
of the Egyptian ore deposits including those occurring within Hie Phanerozoic 
strata. El Aref ( 1996)' discussed the geological settings and modes ot formation 
of the ^hanerozoic deposits and provided a new and integrated genetic scheme. 
The ore deposits under consideration include varieties of stratabound and 
stratiform ore types. The development of these deposits coincides well with 
the paleo^eographic evolutional pattern of the Phanerozoic shorelines and the 
related distribution of paleohighs, as well as palcoclimatic conditions and the 
sca level cvcles which prevailed. The stratiform deposits show conspicuous 
depositional and diagenetic features and are hosted within certain 
lithnstratigraphic units of shallow near-shore environments of regional or local 
magnitudes. The stratabound deposits are intimately related to paleoerosion 
surfaces and comprise an integral part of the related weathering profile. The 
geological settings of these deposits and their main characteristics and modes 
of formation are given below. The detailed description of each ore type is 
included in the related literature (s). 

1) PALEOZOIC ORE DEPOSITS 

A- Cambrian Str atabou nd Th-U Conglomerates 

This type builds up (he basal polymictic conglomerates of the proximal 
fluvial elastics of the Cambrian Araba Formation, Gabal Nukhul, Urn Bogma 
region, Sinai (Atia, 1996}. 

B- Cambrian Stratiform Malachite m Shorcface Cfcstks, Arab* Formation, 
Urn Bogma, Sinai: 

This type is correlated with the Cambrain cupriferous sediments ot 1 lrnna, 
Israel and Wadi Dana. Jordan. The geometry of the malachite, together with 
the paleotopographic position and environment of the host sediments suggest 
that Cu was leached from nearby copper bearing Precambrian paleohighs and 
transported into the basin of deposition as bicarbonate or mobile complexes, 
and diagcnetically recrystalized into malachite during the drying out of the 
marine host sediments (El Sbarkawi et al., 1990a). 
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C- Carbonifernus Stratabound to Stratiform Mn Deposits, Urn 
Kitgma Sinai. 

The lowermost Early Carboniferous sediments of Um Bogma Formation 
at Um Bogma hosts stratiform and stratabound Mn ores (EJ-Sharkawi et 
al., 1990b). El Aref and Abdel Motelib (1996) recognized the following 
three general ore facies, which intertongue from east to west: 

I) Stratiform continental Mn conglomerates, sandstones and mudstones 
of fining-upward pattern, representing proximal facies of braided streams, 
well represented in the extreme eastern part of Um Bogma region, e.g., 
Gabal Ghorabi, Gabal Sheikh Hebbos and Gabal Adedia. 

2- Stratiform lagoonal to swampy intercalated manganiferous mudstone 
and dolostone, prevailing in the central part of Um Bogma region; and 

3- Near-shore pisolitic/oolitic ore of coarsening-upward tendency of 
relatively high energy (storm-dominated) depositional environment, e.g., 
Wadi Abu Thor and Gabal Sid El Banat, 

Westward, these Mn ore fades change into open marine carbonate facies, 
Stratabound karsl Mn ore and the related paleosol overprint the latter two 
facies as a result of jnira-Carboniferoustintra-Um Bogma) paleokarstifiqation 
processes. These ore varieties, together with the coeval carbonates, arc 
truncated by the marine shales and doloslones of the overlying upper 
members of Um Bogma Formation and/or the elastics of the Abu Thora 
Formation. 

The facies distribution of the Mn deposits suggests that Mn and Fe were 
derived from eastern hinterlands as clasts and suspensions that were 
deposited in channels along the coastal zone and debauched into the 
Carboniferous sea depositing lagoon lo shallow marine mangamferous ore 
types. A subsequent phase of uplifting and sea regression accompanied 
with karstification of the already formed manganiferous dolostones and 
mudstones led to the leaching and redistribution of the Mn and its 
concentration in the subsoil horizons of the resulted paleokarst profile. Cu 
and bearing phosphate, vanadate, sulphate, bolide, silicate and carbonate 
minerals together with kaolinite, gibbsite and atunite were concentrated in 
the fossilized laferttic topsoil (organic-rich) horizon of the intra- 
Carboniferous paleokarst profile. 



These deposits are associated with the general southward 
of the Tethyan Sea ad contemporaneous laterittzahon on the hmterlands (El 
Aref.1996). They include : 

A. Jurassic ftal and Jur^ic-Lower Cretaceou* Stratiform Ironstones 

^S to^ Cretaceous transgresswe-regressrve cycles o* 
MoXn Sin a ,T southern hinterlands were under intensive eorsion and 
^on of thc continental elastics and the associated currently qu^ 
SoUn-rieh laterites and paleosois of the Raqaba, Tenmranya and M Ui a 
Fut ons in the Southern Sinai and the Gulf of Suez and the equivalent 
LIS elastics of the Gdf Kebir, Six Hill and Sabaya Formauons m the 
southern Western Desert, 

P^raltc facie, association, dominated in the northern part "^gj*^ 
thickest Jurassic sequence crops outinNorthern Srna, at Gaba W £g<* 
Its naralic facies associations include coal seams and ironstone bands {t 
SI ar^ e at Albian shallow marine carbonates t^**** 

fZsTose bands arc also exposed in Cabal Manzur, east of Qahal CI 
Sr^c Jurassic sediments of Gabd HI MtfU* Nofth 
thl,n economic coal seams of Egypt. These 
Bathonian sediments and dominated by ttrntt* and eJn {M 
Mindani and Shakhov, 1970). Exposed coal deposits arc also reoo d d m 
Tim Bmmm district associated with Carboniferous sediments. Subsu ace 
U sediments have been recorded in -- ^Us - 

the Gulf of Suez region, (Ayun Musa). Sinai and m the * estcrn Desert 

(Admdani and Shakhov, 1970). 

El Cenomanian Stratiform Ironstone: „ , 

ThflSc BahafiVa Formation cropping out in EL Bahanya region. Western 
Desert nemdes within its lower and upper members B aticom he tronstone 
fr, eMK i s. 1 50cm thick, well exposed in El Bahanya depression as 

Te rn W 

rSniS tectonic event. Economic Cenomanian rronstonc bands of 
eonSblc Sess arc well represented in El Hatxa and Nasser mm area, 
(IEP, 1993-1997). 

OTurunian Stritlabuund Laterites: tv*«*i4**i 
A major regressive ph, S c was established during the Middle Turoman, 
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accompanying an important pulse of the "Laramide" movemment which 
elevated Southern Egypt, El Bahariya arc and numerous structures across 
Northern Egypt and Sinai {Said, 1990). The extreme southern hinterlands were 
subjected to deep weathering processes, including lateritization, and received 
simultaneous fluvial sedimentation constituting the Sower part of Ihe Taref 
Formation of north KhaTga and the Turanian lalerite bearing Abu Aggag 
Formation of northeast Aswan (Germann, et al., 1987, Mesaed. 1995 & Sharkawi, 
et al„ 1996). Southwest Aswan at Wadi Kalabsha, the probably concomitant 
9m kaolin member of Said and Man sour (1971) and Said et ah, (1976) is 
overlain and underlain b) fluvial conglomeratic sandstones simi arin composiunr! 
and texture to those of the Abu Aggag Formation. Eastward of Aswan at Wadi 
Natash. the upper pan of die Abu Aggag Formation intercalates with the Natash 
volcanic sheets and their later itic caps. 

D) Coniaciaii-Santunian Stratiform Ironstone: 

Southward transgression of shallow Coniacian-Santonian Telhyan Sea 
extended until Northern Sudan, depositing near-shore sediments along a 
restricted NS trending basin i.e the Timsah Formation, at the vicinity of Aswan 
and the Hawushiya Formation at Central Wadi Qena, Stratiform oolitic ironstone 
bands are confined to these formations. Meanwhile, genuine marine sediments 
v^-crc deposited in the structural lows of Northern Egypt and the Gulf of Suez 
area (El Sharkawi, et al., 1996 & EJ Aref, et al., 1966). The host Timsah 
Formation of east and southeast Aswan is formed of four large-scale coarsening- 
upward sedimentary cycles, representing deposition under a repeated shoaling 
conditions accompanied with acceleration to current and wave activities during 
a gradual pro-gradation of linear tidal sand'ooid bars on a shelf mud. The oolitic 
ironstone bands reflect deposition in highly agitated conditions along the bar 
flanks and bar crests during regressive events terminating short-lived small- 
scale progradation regimes (IEP, 1993-1997); Meased. 1995; El Sharkawi ex 
al, 1996 & El Aref et al., 1996). 

E) Campanian-Maastrichtian Stratiform Phosphorite Deposit: 

Economic phosphate strata are confined to the Upper Cretaceous shoreline 
successions of the Quscir variegated shales or Mut Formation (Campanian) 
and the Duwi Formation (Campanian-Maastrichtian). These two units comprise 
the phosphorite Duwi Group of Glenn and Arthur (1990) and are best exposed 
in a generally E-W trending belt, extendign along the middle latitudes of Egypt 
The Duwi Group of strata consist of a relatively sediment-starved heterogeneous 
mixture deposited in a generally shallow epicontinental sea, during Campanian- 
Maastrichtian Irangressive event, and extended across the northern margin of 



the Arabo-Nubtan Craton and deepened toward the North. Northward, chalky 
limestones of open marine condition (the Sower part of the Sudr Formation, 
Sinai and The Khoman B in the Western Desert) were accumulated. The 
economic phosphate deposits of the Duwr Group are wsti represented in (hnx 
main regions; a) Red Sea Coast, including the Quseir Group of mines (i.e. 
Hamadat, Atshan, Duwi, Anz, Abu Tutidub St Hamrawein) and the Safaga 
Group of mines (i.e. Urn El Howeitat, Gasus, Wasif & Mohamed Rabah); b) 
Nile Valley (i.e. several occurrences located between Easna and Idfu, and 
c)Abu Tartur plateau. Western Desert. According to Philobbos (1996), The 
Egyptian Campanian-Maafitrichtian phosphorites were deposited in very shallow 
restricted conditions just off an oyster bank that developed on the highs created 
by the tilted blocks. The economic phosphorites were deposited, on the gentle 
ramp of the southern tilted block which was bounded from the north by a syn- 
sedimentary EKE faulting. 



3) CENOZOIC ORE DEPOSITS 

Two groups of Cenozoic stratabound and stratiform ore deposits can be 
distinguished, based on their slratigraphic set-up, 

A) Paleogene l*e Ore Deposits and Kami- Related Calcareous Deposits 
lL l'I|!> ntian Alabaster'": 

The Pateogene stratabound deposits include: 

1) Intra-Eocene stratiform and strata bound Fe deposits 

Since Upper Lower Eocene time, a major regressive phase started; 
the Middle Eocene shoreline was approximately along the south Mi ma- 
El fiahariya latitude. This northward retreat of the Tethyan paleoshoreline 
was accompanied by the culmination of the Syrian arc tectonic event 
which led to the uplifting of the Cretaceous strata in El Bahariya region. 
lntra-Eocenc stratiform and stratabound ironstones were developed 
along the Middle Eocene palecoshoreline on Cretaceous pal eo highs and 
are represented by the following successive ore types (Khalil, 1995; El 
Aref, 1996; 1EP, 1993-1997 & El Aref, et a!., 1999). 

a) Stratabound iron and manganese rich laterite hosting kaolinitu and aiuiiitL- 
rvodules, developed along the Cretaceous -Eocene boundary in El Harra and 
El Gedida mine areas. 
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b) Middle Eocene (Lutetian) strati farm oolitic -pi soli tic (oncolitic) 
ironstone representing deposition during shallowing regimes along 
Lutetian pal eo shore I inc. This ore type constitutes the lowermost part 
of (he iron "re sequence of Fl Harra and El Gedida mine areas and 
is related to shallow marine deposition on Cretaceous paleohighs. 

c) Middle Eocene stratiform ferruginous mud stones and dolostonei of 
restricted lagoonal conditions comprising the upper portion of the 
Lutetian sequence (i.e. Naqb & Qazzun Formations). 

d) Lutctian-Bartonian stratabound karst ore resulting from 
paleokarsttification of type c during Lutctian-Bartonian uplifting 
phase, sea- level fall and deep weathering processes (El Aref & Lotfy, 
1989, El Aref et al., 1999). 

e) Stratiform channel -fill ore conglomerates truncating the karst Ore 
and debauching info Bartonian sea (El Gedida mine). 

f) Bartonian iron laterite developed during the intermittent lateritization 
of Bartonian glauconitic sequences (El Gedida mine. El Sharkawi & 
Khalil, 1977), 

2- Upper Creta ce i»u s-pos t-E occne Fc-rkb la t critic blankets (surficial 
ferricTL'te dtiriemsts): 

These deposits were generated during the morphologic evolution of 
El Bahariya depression, Western Desert. The most promising ferricrele 
type is high-lying, forming an indurated and dissected surficial crusts 
{9- 1 6m thick) of constant altitude (270-320m, above sea level), capping 
the beveled summits of isolated conehils, insclbergs and flat-topped 
mesas. Such topographically high crusts, denote remnants of an old 
continuous erosion surface or peneplain (El Aref et al., 1991) and 
ilc 1. 1 it- .are the level of paleo watertablc. These lateritic blankets represent 
the products of in situ deep weathering processes (involving 
karstsftcation). These processes acted upon the exposed Cenomanian 
elastics and the related ironstones of the southern part of El Bahariya 
depression (e.g. El Heiz area, Gabal Radwan and Sandstone Hill, (El 
Aref et al., 1991) and the Middle Eocene Fe-bearing carbonates (Maqb 
& Qazzun Formations) of the northwestern corner of the depression 
(e.g. Gabal Ghorabi, El Aref & Lotfy, 1989). 



3- Fossil pre-rift (Oligocene?) alumino-fernjginous lalosol, Dm Gereifat 
area, Red Sea coastal zone: 

This Latosol profile comprises three transitions] horizons (El Aref. 1993a) 
stO basal slightly weathered Precambri an granite, h) a middle saprolite horizon, 
and c) an upper Al an Al and Fe-rich latcritc horizon. The uppermost laterite 
horizon is truncated by the proLO-rifl fanglomerates of the Late Oligocene- 
Early Miocene? Ranga Formation. 

4- Kara I calcareous -deposits ("Egyptian Alabaster' 7 J: 

This deposit type represents the karst-related re precipitated calcium carbonates 
and the associated terra-rossa soil (i.e., calcareous cave and surficial sediments) 
which are known in the Egyptian literature as "Egyptian Alabaster' or travertine. 

Paleokarstifications of multi-erosion cycles have had significant effects upon 
the landscape development of the Cretaceous and Eocene carbonates cropping 
out south of the Upper Eocene -Oligocene paleo-siiorelifies and on the 
development of the related calcareous deposits (Ahu Khadra et aL, 1987; El 
Aref et al., I9S7; Philip et at.,; El Aref et al., 1996). 

H) Neogene Kif't -Related Ore Deposits, Red Sea Coastal Zone: 

The Neogene deposition under the Red Sea rifting dynamics resulted in a 
series of mixed clastic, carbonate and evaporite facie* associations exhibiting 
variable stratigraphic set-up and lateral distributions (e.g. Montenat et al., 
1988; El Aref, 1993b). Numerous small-scale economic and non-economic, 
stratabound and stratiform Ba and Sr sulphates, Pb, Zn and Fe sulphides, S 
and Mn oxide and hydroxide are intimately related to some of the syn-rift 
depositions! environments and syn-rift paleokarst surface. These include : 

1- Stratiform to stratabound galena in the beach sandstones of the basal 
part of the Middle Miocene lira Mahara Formation, cropping out in 
Essel and Zug El Bohar mine areas (El Aref and Amstutz, 1983). 

2- Stratiform (layered) oolitic/oncohtic Mn ore, up to 80 cm thick, 
conformable with the upper lagoonal algal limestones of the Urn Miihara 
Formation and cropping out in Gabal Abu Shaar El Qibla (El Aref And 
Abdel Moteleb, 1992). 

3- Stratiform cele stile of rhythmic crystallization te?tture confined to 
restricted supralidal evaporitic limestones which eonsitiute the upper 
part of the Middle Miocene Urn Mahara Formation at Wadi Essel (Ef 
Aref, 1993 b). 



PDF created with pdfFactory Pro trial version www.pdffactory.com 



4- Stratabound intni-kunirjc celestite (celestite stalagmites and stalactites) 
related to the paleokarstification of the type 3 and its host rocks 
during the post-Um Mahara pre-Abu Dabbab paleokarst event (El 
Aref, 1993 b) 

5- Stratiform barite layers or laminae confined to restricted sabkha 
facie-s of the Middle-Late Miocene Abu Dabbab Evaporite (Abdel 
Wahab and Ahmed, 1987). 

6- Stratiform and stratabound biogenic sulfur deposits associated with 
bituminous materials and/or surface oil seepage. Sulfur is confined 
to sabkha slramalolitsc carbonates and evaporites of the Abu Dabbab 
Formation (e.g. Ranga and Utn Rheiga occurrences, El Aref, 1984; 
Abdel Wahab and Ahmed, 1987) or the coeval Gems a Formation (e.g. 
Ras Gernsa, Gabal El Zeit occurrences, Shukri and Nakhla, 1955; 
Wali ex aL, 1989 and Youssef, 1989). 

7- Stra! abound karntic barite confined to karst features scattered within 
the Abu Dabbab evaporite sequence (e.g. Gabal Abu Ghorban, El 
Aref and Ahmed, 1986). 

8- Stratabound Pb, Zn and Fe sulfides with varieties of Pb&Zn sulphates, 
carbonates, chlorides, phosphates, molybdales and silicates as well 
as Fe-oxides and hydroxides, silica; Ca,Mg, and Fe carbonates, 
gypsum, anhydrite and kaolinite (e.g. Urn Gheig mine area). This 
mineral assemblage is hosted in a karst fill mass developed along a 
major NW-5E ril'l f'auli as a response of Pho-Pleistocene (posl-lM 
Gheig) paleokarst event (El Aref and AmsUitz, 1983; El Aref et al., 
1986; El Aref 1993a,b). 

9- Surficial manganese and barite deposits, long extracted from Halaib- 
Flba region, are described in detail by El Shazly (1975), El Shazly 
and Saleeb Roufaic! (1959) and Basta and Saleeb (1971). They 
exhibit features and textures of supergene processes that acted upon 
Prceambnan granites and Miocene rocks and most likely related to 
the Flio-Pleistocene weathering event. 

C) Quaternary Placer Deposits ; 

Quaternary pbcer deposits were formed by the mechanical 
concentration of resistant minerals and include beach and alluvial 
deposits. 



Beach placers are represented by the black sand deposits along the 
Mediterranean beach infront of the Nile Delta, and in front of some wadis 
along the Red Sea Coast, The main heavy minerals present incljdc 
ilmenile, magnetite, garnet, wicoti. monazile, rulile, cas-silerite, gold 
and heavy silicates. 

On the other hand, alluvial placers are reported from many wadis, especially 
the upper reaches of Wadi ALIaoi. The essentia] heavy minerals included are 
gold, cassilerile, wolframite, beryl, zircon among other less important ones. 
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P&rl Four 



URANIUM DEPOSITS IN EGYPT 
Abdalta A, Abdel Mortem 

The uranium deposit* uf the world are classified according to their geologic 
setting. The International Atomic Energy Agency (IAEA) developed in 
(I9SB/198 ) a working classification comprising 15 different types of deposits. 

The uranium deposits discovered in Egypt so far can be grouped under the 
following types: 

1- Vein Type Deposits : 

The vein deposits of uranium are those in which uranium minerals fill and/or 
encrust cavities such as cracks, fissures, pore spaces, breccias and stock-works, 
the dimensions of the openings have a wide range. The Egyptian uranium 
deposits that can be classified under this type are the following : 



- Jaba! Al Qaitar (E9-2) 
-. Al Miisi k at- Al Aradi yah (E9- 1 3 ) 

- Al Alsh an- Wadi Karim (G9 -18) 
-AlBakriyah (G9-I2) 
-AbuJaradi (GlO-5) 
-JabalAlAtawi (10-12) 
-UmmHuyut (G10-12) 



2- Intrusive Type Deposits : 

This type of uranium deposits comprises those deposits associated 
with intrusive granitoid rocks of different chemical composition (alaskite. 
granite, monzonite, peralkaline syenite, carbonatite and pegmatite). The 
\~.»\ .ni an uranv.iiM dqjuiits thai can be grouped under ibis type arc the 
following : 

-JabalDarah (EB-2) 

-Nisab Al Bujuin (15-1) 

3- Metasomatic Type Deposits; 

This group includes those deposits in alkali metasomatites commonly 
intruded by microcline granites such as albttites. acgiritie and alkali amophibolc 
nicks. The Egyptian uranium deposits that can be classified under this type 
are the following : 

- Wadi Abu Rushay yid (H 111-15 ) 

- TJmm Ara-Umm Shilman (J9-5) 



4- Sandstone Type Deposits: 

This group of uranium deposits includes deposits in sandstone host rocks 
ranging in age from Carboniferous to Tertiary and occur on every continent 
outside the polar regions. The tectonic environments include platform and 
mtraeratonic, intermountane. graben and regional extcnsional volcanogenic 
and continental margin basins. The sedimentary environments comprise 
continental, marginal marine and marine ones. The continental environments 
include fluvial, lacustnne. eoijan and volcanogenic systems. The marginal 
marine environments include fluvial coastal plains and shear rones and 
lacustrine to binary lagoon systems. The marine environment is the shallow 
sea system. 

The timing and geochemicaf character of the mineralizing process were 
closely related to the dj agenesis of the host rocks. Tn most cases the meteoric 
waters as part of the sedimentaitonal and subsequent burial processes or 
as later introduction from exposed basin margins are the mineralizing 
solutions. 

Hydra logic contirimiy between [he source of uranium and eventual host 
rock always existed. 

The Egyptian uranium deposits that can be classified under this type are 
the following : 

- Jabal Al Hufhuf (D4-2) , 

- J aba I Qatrani (C6-2) 

- Wadj Arabah (C8-1) 

- Wadi AMougah (C9-2) 

- Wadi As Sahow (D9-4) 

5- Surffcial Type Deposits : 

The uranium surfkial depopsils may be broadly defined as uraniferous 
sediments usually of Ternary to Recent age which have not been subjected 
to deep burial and may or may not have been calcified to some degrte. The 
uranium deposits associated with calcrete, which occur in semi-arid regions 
where movements is chiefly subterranean are included En this type. Additional 
environments for uranium deposition include peat and bog, karst caverns 
and pedogenic and structural fills. The Egyptian deposits that can be 
grouped under this type are the following : 

- Lake Sitrah (D2-1) 

- Wadi Allougah (C9-2) 

6- Phosphorite Type Deposits: 

Sedimentary phosphorites maintain low concentrations of uranium in 

Mm 
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Tine grained apatite. They are considered by (LAFA) as an unconventional 
ts source of uranium which is recovered as a by-product during the 
manufacturing of phosphoric acid. 

7- Other Type Deposits: 

The Black Sand placers at Rosctts (A6-3), Damictta (A7-4.) and West Al 
Aristi (A°-2), contain very low concentrations of the mineral mona7itc tram 
which U and Th are recorded along with main rare earth elements. 



Part Five 



BUILDING, CONSTRUCTION MATERIALS & 
ORNAMENTAL STONES 

Bakr A. El Naasan 

Building materials are natural rock materials used as mined nr 
processed mechanically to various architectural and decorative items. 

Although these building materials are out of the scope of the 
metal logenic map, yet they are of utmost importance for construction 
and rehabilitation. Therefore a decision was taken to publish a special 
issue of the melallogenic map devoted to the building materials to show 
their spatial distribution, accompanied by the available data about their 
physical, chemical and mechanical properties and their amenability to 
working. 

The map will help in evaluating the building materials of each 
governorate and the proper exploitation of these natural resources. 
Furthermore, it will help in planning for further exploratory work for 
building material and the investigation of their properties. 

For the purpose of preparing the map, the building materials were 
grouped under the following categories : 
1- Dimension or decorative stones. 
2~ Cut- Stones 

3- Crushed Stones 

4- Ceramic Materials 

5- Mineral Binders 

6- Concretes 

7- Building Mortars 

8- Heal and Acoustic Insulating Materials 

9- Paints 

1- Dimension Stones: 

These stones, include facing slabs, are usually of ; 

- Granite, syenite, diorite and granodiorite. 

- In pe rial Porphyries and basalt 

-Marble, breccia (brocatelli), conglomerate (Verde antiques) and 
serpen ti rites. 

- Limestone, alabaster, travertine and sandstone. 
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2- Cut Ston&s ; 

These stones are manufactured from limestone, sandstone, granites, dioritei 
and basalts. 

3- Crushed Stones : 

Crushed stones are mixtures of stone fragments, 5-70mm, obtained by 
crushing various rocks. 

4- Ceramic Materials. : 

Ceramic materials range in composition from common brick clay to kaolin 
Ceramic materials may be given desired properties by means 'of various 
additions such as; quart* sand, chalk, dolomite and i^round marl. Oxides of 
some metels may be used to give white clays the desired colour. 

Light-weight building bricks are formed of diatomiEe with admixture of 
clays. 

5- Mineral Binders : 

These mineral binders are suitable for the preparation of motars and concretes. 
These binders fall into two main groups: 

a- Air setting binding materials, and these are formed of gypsum anhydrite 
magnesire or lime. ' 

b- Hydraulic binding materials, and these include Portland cement which 
contains limestones and clayey substances. Setting time is controlled by 
adding gypsum. Portland cemem may carrv other oxides as FejOi, MaO 
and alkali oxides. White Portland cement is manufactured from raw materials 
with mniLmum colouring oxides. The source materials are pure limestone, 
marble and white kaolin clays. 

Coloured Portland cement, however, is made by combining white cement 
clinker with mineral paints as ochre. 

6- Concretes ; 

Coittreics .are formed of mixtures of binding materials and aggregate formed 
of sand and crushed Atone or gravel. 

Sand may be natural or formed by crushing un weathered igneous, 
metamorphie or carbonate rocks. 

Grave] may also be natural or formed of crushed scone. Coloured concretes 
are obtained by adding mineral pigments as ochre to the mixture or using 



aggregates possessing the required colour as red quartzite, marble or other 
coloured rocks. 

Light- weighl concrete is formed of natural porous material obtained by 
* crushing light-weight rocks such as pumice, porous limestone or tufas. 

7- Building Mortars : 

Building mortar is a mixture consisting of binding material with sand. 

According to the binding material used, mortEirs an: subdivided into : cement 
mortar, lime mortar or gypsum mortar. Aggregates for coloured ornamental 
mortars are quartz sand and sand obtained by crushing granite, marble, dolomite, 
lime and other white or coloured rocks. 

The finished product can be given lustre by adding mica. Plasters are 
coloured by natural pigments as ochre. 

8- Heat and Sound Insulating Materials r 

Heat and sound insulating materials are formed of asbestos, caustic dolomite, 
caustic magnesite, diatomite, vemniculite, pumice and other porous rocks, used 
as crushed aggregates. 

9- Paints: 

Paints are classified into pigments and fillers. 

Pigments are coloured, finely ground mineral material, insoluble or poorly 
so in water and organic solvents. Natural mineral pigments are mined in 
finished state, concentrated and ground to powder. 'The group of mineral 
pigments includes; natural white chalk, yellow ochre, brown red iron oxides 
(Fc;03, FcO), grey graphite, green glauconite and black manganese oxides. 

Fillers are mostly white and give particular properties to paints. These 
fillers are; kaolin, tale, sand, quartz, dust and asbestos dust. 

The aforementioned building materials are shown on 
the map as listed herewith: 
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List Of Building Materials 
Shown On The Map 



Material 

Alabaster 

Asbestos' 
Basalt 

Benton ite 

Breccia Brocatelli 
Breccia Verdi 
Clay 



Clay (Kaolin) 
Diatomite 
Diorite & Grano- 
diorite 
Dolomite 

Glass Sands, 

Granite 

Gypsum 

Imperial Porphyry 
Iran Ochre 
Limestone 



Limestone 
(crystalline) 



Govern orate 

Al Minya, Asyut, Bani Suvvayf, S. Sinai, 

Suez. 

Red Sea. 

Al Jizah, Al Minya, Al Qalyubiyah, Al Wadi 

Al Jadid, Cairo.. Red Sea, S. Sinai 

Al Fay yum, Al Jizah. Cx.ro. Mat run, S. 

Sinai. 

Asyut. Suhaj, 
Qina 

A I Buhayrah, Al Fay yum, Ai Ismailiyah, 
Al Jizah, Al Minya, Al Wadi Al Jadid. 
Aswan, Asyut, Bani Suwayf, Cairo, Matruh, 
N. Sinai, Qina, Red Sea, S. Sinai, Suez, 
Suhaj. 

Al Wadi Al Jadid, Aswan, S. Sinai. 
Al Fayyum 

Al Wadi Al Jadid, Aswan, Bani Suvvayf". 
Red Sea, S. Sinai. 

Ai Fayyum, Al. Jizah, N. Sinai, Red Sea, S. 
Sinai, Suez. 

Al Fayyum, Cairo, N. Sinai, S. Sinai, Suez. 
Al Minya, Aswan, Red Sea, 5. Sinai. 
Al Fay} 1 urn. Al Ismailiyah, Al Jizah, 
Alexandria, Matron, JNL Sinai, Red Sea, S. 
Sinai, Suez. 
Red Sea. 

Al Jizah, Al Wadi Al Jadid, Red Sea. 

Al Fayyum, Al Ismailiyah, Al Jizah, Al 

Minya, Al Qalyubiyah, Al Wadi Al Jadid, 

Alexandria, Al Sharqiyah, Aswan, Asyut, 

Bani Suwayf, Cairo, Matruh, N. Sinai, Qina, 

Red Sea, S. Sinai, Suez, Suhaj. 

AS Minya, Al Wadi Al Jadid, S. Sinai, Suez. 



Magnetite 

Manganese 

Marble 

Mica 
Furaice 
Quartzite ,. 
Sand 

Sand & Gravel 



Serpentinile 
Shale 
SyeniLe 
TaJc 

Travertine 
Vcrnuculite 



Red Sea- 
Red Sea, S. Sinai, Suez. 
Al Jizah, Al Minva, M Wadi Al Jadid, 
Aswan, N. Sinai, Red Sea, 
Red Sea. 
Alexandria. 
Aswan, Red Sea. 

Al Buhavrah, Al Jizah, Al Sharqiyah, Cairo 
Sue*. 

Al Btihayrah, Al Fayyum, A! Ismailiyah, 
Al Jizah, Al Menofiyah, Al Sharqiyah, Bani 
Suwoyf, Cairo, Red Sea, Suez. 

Aiwnn. Tl nii Knn. £ Kinni 
Red Sea. 

Al Wadi Al Jadid, Aswan, Qina, Red Sea. 

Red Sea. 

Aswan, Red Sea, 

Suhaj. 

Red Sea. 
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■w*j>t*i\ i-t-u «*ui i^ji i^^iji oUijLai si^ji ^ ^ irt-jjjictii, j4«i wtf 
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Jibuti Jl 



lililljlu.'l, 




a^i ^ ..via :^ m a-j ,^^^,.^1 ^UI*-} Ll&f ! ^A/r/Y ^ 

jjjt* jj>J jJJjjJIj >£*y* ,_^>U" (jjj-iJl i>^JJj j*LJLflJiUL**-j! 

u>Jl SLuiJjLSlji i«Lt>^jy^J> 4_>Lu**)l 'CuA #L*Jy J^alaVl 3jLuJ< 

pWjj IJ^J' i^ULaJl jjiJ^aJl f.Ltiii'i , ln - r i3*_Ji JjjjjJ 1 . s Lnr I SjLlJI J 1 j 
2LL*J^ .^UjLilu-Via^yJJl cUi£l 3 JLJ1 gjj j££*t ^Lk3i LiJojj Vj 

uc*J< 3u*jjlSb "AJUJij !UjU$J1 Al< jj l? JJt J^Ji L*l 

AjU y_>i*D 2Ujli>'i ^LaaJUI^ 3u*>)_>-l^JI iL».Lu^Ji yr^LaJ 1 



(jfclc Jt&*-f 
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J f- 
^l^jLuJlj jJLuJtjjdJL*. ^tMjl<3J>£ll ^jij^rdtjijiUlI*.^ 

"JJ^Jj .ilJjl^l^Vh iLL^iil ^Lkel SiLiJt j^Jt j» J^i^i ^J-*J ^ 
AjLs ^.^.4^ ^jliy SLaUsj 2U^>)^pJ* 1>U1I ^lLlAj ^*IjJI 



iij.jJMJ! iLu-Lt^i i^jljjjjlj iLULbJI ^^Lial^ GLiL_t SjLcli 0>^i 
^Ac iLtajJjL^JLi ILuLi ^jh^Ld 2buji Jj|aL ^aJI (Jjjh&ll ^La 

^jj — 1" 

«IjU^1a4Jn£^<4J U^klj^MaJ; mfrfJLSmiQ ■ > ■ ) jilj AjS U£a Q.<Uj 
•a . ^ 1 1 UMj k-ti 3 j . a f 1 ^ ij * ^ u jii^ti < _ ? i£ aL»LS j-uj sl^jj 

jH^i/^/YY {^h«XCt ^dlU ) jj^jJLj JJuu j»Ld 
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* Jui ^aa^Oj 

L£ijl *LA>^ JjUj Jjj (^^IskjJI ( jj jH iJl 

jlJUfti U*** (CJ ^< %^4W) wliLu^ij CiL»jUJ\ iiUlS rn7- Li^j 
*LLJ» j(>*j ^Li. i^UJl iij^ilXi Sj>U«i GULSJb 141a 

: ^ jail -L^-tJl ^ j ^ i ! piiLi ^lu^t 

^IJ^Lul t^it ^djj difi 4^U^i1ajV» SliUU aiajjJuJl jjA**l IjJai 

to* ^^^J*?^ 1 i»L«L*Jl ^fAj t ^*l*J< l1»*JI ^u*jil£ij l3uh-l*)i 
*Lfci^ju j»L3 SUjjjJI uL^uwJJ ^Ui>*Jl 3u*^ll j> J^tjJ 
j^SLflVl ^L^j^Xt*^ fj^>u * J m Sk* ^f^Sti h-jjjJl V"n' L 

JjUitcj^jJtj^ L*jjjj*.ji SijAl* j(2L^lw 3 JJjv* (^jJ_j_Kjj) 
.iLjjjJl AjjlkjV* Lfc^aUj U JjLdil X^Lk 2Lujm* 

ajjjJiVl ^jl>a)i ^Ji ^jJi uUISJI («h>Q (jl j^al 

w^jak*lf 



^ic-ip^lj^' ^ bl » l3 fcmjj JJjJJ L*)1 S jfiljj.Jl p j1 ..1i .U .t^t.l ^£ 
ijJJUuJl JL»vi ^ 3UabJl wkSj^Jl SOjfrUwa liJJiS *Uj3^*JiJ! JT>Litfl 

Jji ^p^jJ ,jlL!l3 ) SUajj3Jl J Jdi jjijj JiJLtJ jmjjlj .'^U^VLij -I Jut 
^jfrjJj/tST.^j ^r*W fJ^iJJ 3_>jLhj-4 (AjIi^JI ^fl L^irjj Vpi jhjj^ 

(Layers) j'j^ 1 ,.f jlvi ^ui^^LU^Jt ^iuj^J) js-i2 us ,^JL*)i 
.Land use maps ^jbu jiaVi ^luiiimVi Jaj|>t^ij*4Yi i*Jb 

<?-a*Ji &tjm ^iZd 

JLm ^ ^uauixLj I tUJbtli jr* Jut [JL£ f, A -~l'-*-~<* ,_UjC 

^^JjUf^-jj,* (JLijj/i LjjLJLqJl j^A*Jlj iJsj^jjjI Ajt^Lh - ^W'j; 

LijJ 4*} :*1 ljJuL*il *U*iJl j id> 4£j i^tl -V 

LSsjj AdJ .^LLcLoJl Jj3uaj iLuJLjt+Jl kjbL>Jl iijjilj-j "iej^AJ - i 
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A-oLLsmJ l c UjJI GbijAM j-* jj J .j,.1-->-1_Jl a jLjJJ Ul»>^4 OUL>Jlj 
JL3 ^4ia ujl^NH ^ I JjJ jJ] ^UdLuVlj f4plj-4i-j jaLoTuL.^ 

— '■ 



^jla^f t5jj* i5 JOJ ** 'i-tWJJ fW 6 *^! ' ol«J1 JUT v-vcjwi 



L£*l JL^iILlJ ^jt* 1 '^L*j^*.jJL*jH*H ^Ll^ij^JI jlJudj ajjyji £*-jJj 

^^(jVl OUIJka^^ ^J*IU A*Ldl A^UijJJ (ftjLJl JiOiiOl ^3 
j^jJjJiS^yij (|? aUJ) ,*.ijUU fl^jLuu (AilaJU^ ^ U>fcjJ jjj* AlaJ>*- 

( Layers) jJi a^la^jJLLmJi AiajjJ>Ji JS^J US .^^JbJi 
.Land use maps ^jbu jp-V^io^i^yi Jait^i-^a a^yi a*Jl 



:l§ji+U ur-A-Jl ^djAlT jp^d 

j_Li jLu ^Jb LajSj -AiC3v*)< <JU*H uLj4^> ^-lJ m i "U j ^oI«3nj 

"■■* ji-^j L*ljJi_i Jjjjtl tjLcjjyi^Hj 3Lt>-jJ-_ fr L q J I A^-LnmJ I AjjA -^™^- 
^^jjuJl ^^-jjjs Jb j9 /i LjjL_Wlj>3*Jt} i Jaji^mi 2k»*L»- -^l^sff jeBw/&*l 

Lbjj A4J *3l -UiAjL^Jf Jl^ *Jlj — 1 ~— j 1 J <LCJ »X4 -f 



A 



PDF created with pdfFactory Pro trial version www.pdffactory.com 



^u»*ji jj>i}i t^Mij - jjijj hitfte juu»-f 

SjLhJiI !>» Ali^Jl j Jut JUdJu jLLl*,] ^ic LjN^jJiOtj 

Lhi'yj.'uJ' 3U».jJ^3t^1 "3^1 t<« tl' j*. ^Jl 'JLwij L Ajj Jj-Ji 
A.L4J AlSV I jjjJ L^jii* t^>*^J S*K \ 1 -AV A^^tAU^^Ujj-i* 
QfrA* T ) Aj^jJ^sJi Aj-LimJI Aijij { lOAi U» jj^tU "i ^lIu ) 

i>ii*Ll ,> g,i»yj( i*d>*)l JjS^J (4J J^F^LlJ -(1-^ 

AiLiVb ijut-*! ^ A,*!^* jJS»>J!j ujbwLpJt fUau j>s jj^. -^-t^ 

J*iU iauijij AJ^u-iJ A*jJj *£LfrjJ jL4i ^ Alaj>J( 

idavi jiijkJj ^aJIjwj l!*J '-Jjl"- "~ u '^jSPI IA*J 

j^)>4j Wtfjj ^ • * (jjur ^ w^3£*t Lualj V * < ilaJ^jJl ^Jla ^Ifc jij 

SdcLfl ^ L#Ju>mj LtfJi**- ,>SUj jma« ^ AjjJtjutJl l-ixjIjjJI 

( m LjUJt 3 Jtcli ) AjJu iJkxUt lj Ifij^iUJtj I ib.LWl Al^J 

uLwjjdJi il jyil Lilt ^>t>4S l^tt jJmI^V jj >*1*jU wLiLJl d Jui •* < Ji l i»i1 
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